With reversed-phase high performance liquid chromatography (HPLC) with diode array detection, the steroid and ecdysteroid contents have been studied of haemolymph of Penaeus japonicus during the reproductive cycle. In females, conjugated androgens and conjugated and unconjugated estrogens arc present, some occurring mainly in vitellogenic stages, others in immature or post-spawning animals. In males with quiescent testes, during the winter months only unconjugated estrogens occur. Also unconjugated cortisol is present in this period, in both males and females. The presence of a large amount of unknown steroids suggests the existence in crustaceans of metabolic pathways different from those in vertebrates.
Several steroid hormones occur in the haemolymph and in ovarian and mandibular organs of decapode crustaceans, including androgens, estrogens, and progesterone and related compounds (CoucH et al., 1987; FAIRS et al., 1990) . In the crustacean ovary and mandibular organ also steroid biosynthesis has been shown (KANAZAWA & TESHIME, 1971) , and it has been proposed that steroid hormones control vitellogenesis (QUACKENBUSH, 1992) . In this study changes in haemolymph steroid composition of the penaeid shrimp Penaeus japonicus have been related to various stages of the reproductive cycle. Specimens of P. japonicus were obtained from earth ponds in a shrimp farm (Eurodaqua) located in the south of Portugal. Steroid hormones were purified from the haemolymph using C 18 Sep-pak cartridges.
High polarity components were eluted with water, the less polar fraction with methanol, and evaporated under nitrogen atmosphere. The concentrate with the unconjugated steroids was dissolved in ethanol and the aqueous fraction containing steroids conjugated with glucuronides and sulphates, was treated according to ScooT & VERMEISSEN (1994) . Both samples were analyzed with HPLC and a Varian Star workstation with a diode array detector. The steroid hormones were separated on a Nucleosil 100-5 C 18 column. The effluent was monitored at 254 nm. Deionized water and acetonitrile were used as eluents in a non-linear gradient of 45 min, with a flow rate of 1 ml/min. The column was kept at 45 °C. Authentic steroids were used as controls.
Metabolite identification was based on retention times and UV spectra of the authentic steroids. Ovarian maturation stages and classifications were made histologically, according to FARIS et al. (1990) for Penaeus monodon. Ecdysone and 20-hydroxyecdysone were detected both in males and females. However, a different HPLC procedure is needed to obtain a better separation and quantification of these ecdysteroids.
Steroids identified in females are shown in figs. I and 2. (Also 20-dihidro-cortisol was detected but this compound could not be quantified in the system.) Significant changes in the levels of haemolymph steroids were found during the reproductive cycle, suggesting physiological roles for these compounds.
In females, conjugated and unconjugated estrogens (17-estradiol and estriol) are always present ( fig. 1 ).
